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1 H NMR and 13 C NMR of compound 9-epi-1a…………………………………………………...S22-S23 HO2C OTBS OTBS i) DIBAL-H, CH 2 Cl 2 , -78 o C ii) NaClO2, NaH2PO4-H2O 2-Methyl-2-butene, t-BuOH/H2O
To the solution of a mixture of esters 12a/12b (98 mg, 0.3141 mmol) in 3 mL CH 2 Cl 2 was added DIBAL-H (0.35 mL, 0.35 mmol, 1.0 M in toluene) at -78 o C during 5 minutes. The reaction mixture was stirred at -78 o C for 20 minutes more before quenched with 0.1 mL saturated aqueous NH 4 Cl and warmed up to room temperature. The resulting mixture was diluted with 20 mL Et 2 O, stirred for 1.5
hours and treated with anhydrous MgSO 4 then filtrated through a plug of silica gel. After evaporation of the solvent, the crude aldehyde product was used directly in the next step.
S3
To the solution of the above crude aldehyde in t-butyl alcohol (2 mL) and water (2 mL) was added NaClO 2 (170 mg), NaH 2 PO 4 -H 2 O (260 mg) and 2-methyl-2-butene (1.26 mL, 2.0 M in THF) at room temperature. The resulting mixture was stirred for 5 hours before acidified to pH (1-2), then extracted with Ethyl acetate for 3 times. The organic layers were combined and dried over anhydrous MgSO 4 , filtered and concentrated under reduced pressure to generate the crude acid which was used to the next step without any purification. 
OTBS OTBS
A solution of the above crude acid in THF (5 mL) and water (5 mL) was slowly treated with NaHCO 3 (79 mg, 0.94 mmol). After the gas evolution had subsided, the mixture was treated with potassium iodide (68 mg, 0.41 mmol), followed by iodine (104 mg, 0.41 mmol). The resulting dark mixture was stirred in the dark overnight, then quenched by addition of saturated aqueous NaS 2 O 3 solution until the color disappeared, and extracted with ether for 3 times. The combined organic layers were washed twice with brine, dried over anhydrous MgSO 4 and concentrated. The residue was purified by flash chromatography (Hexane / EA: 8 / 1) to give 58 mg A and 38 mg B in total 76% yield (three steps). 4, 94.0, 70.9, 52.5, 49.0, 46.7, 45.8, 25.7, 23.7, 18.0, 10.2, -4.9, -5 8, 97.7, 71.3, 64.5, 50.9, 46.8, 45.0, 43.9, 25.7, 22.9, 17.9, -4 8, 97.7, 71.3, 64.5, 50.9, 46.8, 45.0, 43.9, 25.7, 22.9, 17.9, -4 To a solution of 15a (20 mg, 0.067 mmol) and PMB trichloroacetimidate (56 mg, 0.2 mmol) in 2 ml CH 2 Cl 2 was added 10-camphorsulfonic acid (1.6 mg, 0.0067 mmol). The reaction mixture was stirred overnight before the solvent was removed. The residue was purified by flash chromatography (Hexane / EA: 20/ 1) to give 26 mg desired product in 93% yield. 113.8, 96.6, 73.3, 71.6, 71.5, 55.2, 50.7, 47.4, 44.9, 44.0, 25.7, 22.7, 17.9, -4.9, -5 To a solution of 16a (250 mg, 0.595 mmol) in 10 ml THF was added TBAF (1.0 M in THF, 1.2 mL, 1.2 mmol). The reaction mixture was stirred overnight before quenched with saturated aqueous NH 4 Cl. The mixture was extracted with ethyl acetate for 3 times and the combined organic phases were washed with brine, dried over MgSO 4 and concentrated. The residue was purified by flash chromatography (Hexane / EA: 1/ 1, then 1 / 2) to give 159 mg desired product in 87% yield. To a toluene (2 mL) solution of 17 (24 mg, 0.078 mmol), PPh 3 (25 mg, 0.094 mmol) and benzoic acid (12 mg, 0.094 mmol) was added DIAD (19 mg, 18 µL, 0.094 mmol). The reaction mixture was stirred at room temperature for 3 hours. After evaporation of the solvent, the residue was purified on preparative TLC to give a mixture of desired ester contaminated with diisopropyl hydrazine-1,2-dicarboxylate which was dissolved in MeOH (3 mL) and treated with K 2 CO 3 (11 mg, 0.078 mmol). After the reaction was stirred at room temperature for 7 hours, the solvent was removed and the residue was dissolved in ethyl acetate, which was washed with water and brine, then dried over anhydrous MgSO 4 . After filtration and evaporation, the residue was purified by flash chromatography (Hexane / EA: 1/ 1, then 1 / 2) to give 23 mg desired product in 98% yield. 
9-epi-1a
To a solution of 34 (5 mg, 0.014 mmol) in dry pyridine was added a solution of OsO 4 (0.05 M, 1.1 equiv.) in toluene. The dark reaction mixture was stirred overnight, then 2 mL aqueous NaHSO 3 (1M) was added. After a further 90 min the mixture was diluted with 2 mL water and extracted with CHCl 3 (3 x 4 mL) and then with ethyl acetate (3 x 4 mL). The organic phases were combined and dried over MgSO 4 . After evaporation of the solvent, the oily residue was used directly to the next step. Crude H NMR showed a 2.5/1 mixture of C-9 epimers. The major one was confirmed to be the undesired product after carry on all the way to the final 9-epi-spirotenuipesine.
To a solution of the above diol and pyridine in CH 2 Cl 2 was added MsCl (1.2 equiv.) at 0 o C. The solution was warmed to r.t. and stirred for 18 h, and quenched with saturated aqueous NaHCO 3 solution. The resulting mixture was extracted with ethyl acetate for 3 times, and the combined organic extracts were dried over S8 MgSO 4 , filtered and concentrated. Flash chromatography of the residue on silica gel (Hexane/EA = 1/2) afforded a mixture of two isomers (5.3 mg) in 81% yield. This mixture was used directly in the next step without any further separation.
To a solution of the above mesylates in dry THF was added super-hydride (4.0 equiv.) at 0 o C. The reaction mixture was stirred for 45 min at this temperature and then quenched with saturated aqueous NH 4 Cl.
The resulting mixture was extracted with ethyl acetate for 3 times and the combined organic extracts were dried over MgSO 4 , filtered and concentrated. Flash chromatography of the residue on silica gel (Hexane/EA = 2/1) afforded 36a (0.8 mg) and 36b (1.8 mg) in total 62% yield.
To a solution of PMB ether 36b (12 mg, 0.031 mmol) in 6 mL CH 2 Cl 2 / buffer solution pH = 7.00 (18 / 1) was added DDQ (26 mg). The reaction was stirred at r.t. for 5 hours, then quenched with 3 mL saturated aqueous NaHCO 3 , extracted with ethyl acetate (5 x 3 mL), dried over anhydrous MgSO 4 , filtered, concentrated and purified on a silica gel column using Hexane/EtOAc (1 / 2 to 1 / 4) as the eluant to afford 9-epi-spirotenuipesine A 7.0 mg in 84% yield. 8, 133.0, 102.5, 90.0, 76.1, 66.4, 64.8, 52.8, 49.1, 43.2, 41.0, 35.4, 29.7, 21.6, 15.7; HRMS (FAB) ii) NaOH, CH2Cl2, r.t.
58% over two steps
To a suspension of CuI (1.73 g, 9.08 mmol) in Et 2 O (90 mL) was added 2-propenylmagnesium bromide (0.5 M in THF, 100 mL, 50 mmol) at -78 ºC. The resulting mixture was placed in a -30 ºC bath for 15 minutes, then R-(-)-epichlorohydrin (3.56 mL, 45.4 mmol) was added dropwise. The mixture was stirred S9 reaction was quenched with saturated aqueous NH 4 Cl, washed with 4 x 20 mL H 2 O to give 6.2 g chlorohydrin as a colorless oil, which by H NMR contained a small amount of THF but was otherwise Magnesium turnings (1.24 g, 51.8 mmol) were flame-dried under an argon atmosphere. After cooling to room temperature, THF (5 mL) was added. To this mixture, was added 1,2-dibromoethane (50 µL) to activate the magnesium turnings. Neat 1-bromo-1-trimethylsilylmethylethene (1 g, 5.18 mmol) was added slowly (15 min). The reflux was maintained for another 30 min.
To a cold (-60ºC) solution of epoxide 45 (270 mg, 2.75 mmol) in THF (5 mL) was added copper (I) iodide (74.5 mg, 0.39 mmol). The above Grignard solution in THF was added quickly to the suspension.
A THF rinse (3 mL) of the Grignard solution was also added to the suspension. After warming the reaction to -60ºC for 2 h, the mixture was quenched with aqueous saturated NH 4 Cl. The mixture was S10 To a solution of 48 (56 mg, 0.17 mmol) in 3 ml CH 2 Cl 2 was added PhSeCl (28 mg, 0.143 mmol) and catalytic amount of SnCl 2 at -78°C. The reaction was stirred at -78°C for 17 min, then warmed up to 0°C and stirred for another 23 min. After the solvent was removed, the residue was put on florisil column for 15 min. The selenide was washed off the column with Hexane / EA (10 / 1). After S11 concentration, the selenide was subsequently treated with 30% (wt.) H 2 O 2 (162 mg, 1.43 mmol) and pyridine (23 µL) in CH 2 Cl 2 (3 mL) at 0°C for 20 min. The reaction mixture was quenched with aqueous 20% Na 2 S 2 O 3 , diluted with ether, washed with 20% Na 2 S 2 O 3 , 1N HCl, aqueous saturated NaHCO 3 and brine, then dried over MgSO 4 , filtered, concentrated and purified by flash chromatography (Hexane / EA: 8 / 1) to give desired product 10 (34 mg, 88% based on PhSeCl or 73% based on 48 
